Essential groups in synthetic agonist peptides for activation of the platelet thrombin receptor.
Thrombin appears to activate platelets by a novel mechanism that involves the cleavage of its receptor, and it has been proposed that the newly generated N-terminal region of the receptor then acts as a tethered ligand [Vu, T. H., Hung, D. T., Wheaton, V. I., & Coughlin, S. R. (1991) Cell 64, 1057-1068]. Peptides with sequences corresponding to those of the tethered ligand are capable of activating the receptor. In the present study, groups within this tethered ligand peptide that are important for activation of the receptor have been identified by synthesizing a series of peptides. A 14-residue peptide based on the tethered ligand stimulated the aggregation of gel-filtered platelets with an EC50 of 7 microM, and a concentration of 10 microM was the minimum concentration necessary to yield a full aggregation response in platelet-rich plasma. Truncation of the peptide from the C-terminus to nine residues did not markedly affect the response to the peptide. Shorter peptides of five, six, and eight amino acids retained their agonist activity, but the minimal concentration necessary to achieve a full aggregation response in platelet-rich plasma was 2-5-fold higher. Side chains within the tethered ligand peptide that are important for receptor activation were identified by synthesizing a series of peptides in which residues were sequentially replaced by alanine. The results indicated that the side chains of phenylalanine, leucine, and arginine in positions 2, 4, and 5, respectively, are essential for full activity. Most notably, substitution of phenylalanine in the second position resulted in complete loss of agonist activity at concentrations up to 800 microM.(ABSTRACT TRUNCATED AT 250 WORDS)